Barriers and opportunities for the involvement of indigenous knowledge in water resources management in the Gam River Basin in North-East Vietnam by Nguyen, Thi Hieu & Ross, Anne
www.water-alternatives.org   Volume 10 | Issue 1 
Nguyen, T.H. and Ross, A. 2017. Barriers and opportunities for  
the involvement of indigenous knowledge in water resources  
management in the Gam River Basin in north-east Vietnam. 
Water Alternatives 10(1): 134-159 
Nguyen and Ross: the Gam River Basin in north-east Vietnam Page | 134 
 
Barriers and Opportunities for the Involvement of Indigenous 
Knowledge in Water Resources Management in the Gam River 
Basin in North-East Vietnam 
Thi Hieu Nguyen 
Research Centre for Resources and Rural Development, Hanoi, Vietnam; hieu49mt@gmail.com 
Anne Ross 
School of Social Science/School of Geography, Planning and Environmental Management, The University of 
Queensland, St Lucia, Brisbane, Australia; annie.ross@uq.edu.au 
ABSTRACT: Water resources management today has shifted from a purely technical response to one that involves 
multiple stakeholders to allow for cross-cultural and cross-issue discussion and cooperative management. 
However, the integration of indigenous knowledge and local people into mainstream natural resources 
management is still restricted due to epistemological and institutional obstacles. This research explores the 
differences in perceptions of the nature of water resources, and their consequent management, existing between 
local people and the government in the Gam River Basin of Vietnam, concentrating on the views of the majority 
Tay and Dao peoples. We focus on how knowledge differences can be communicated and how water 
management can integrate different ways of knowing. We identify barriers to, and opportunities for, the 
involvement of indigenous knowledge and local people in water resources management at the research site. We 
argue that local needs and aspirations in relation to the use and management of water resources do indeed have 
a role in the modern world, contrary to the views of many scientists and government officers. Therefore, 
indigenous knowledge needs to be considered in water resources management schemes, to achieve the effective 
and sustainable use of water in areas such as the Gam River Basin. 
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INTRODUCTION 
Improving access to water supply and associated services is important for human health and well-being 
and is crucial to the development of a country or region (Gunawansa et al., 2013). However, due to the 
rapid growth in international trade and the increasing demand for food, energy, goods and services, the 
problems of both scarcity and quality of water are increasing and there are now problems in relation to 
water management at regional and global scales (Falkenmark, 1990; Dellapenna et al., 2013; Gupta and 
Pahl-Wostl, 2013). Today, water resources management (WRM) has changed from a purely technical 
response to one that involves multi-stakeholder inputs, including those from civil society organisations 
(CSOs)1 and indigenous people (Critchley et al., 1994; Menon et al., 2007; Pahl-Wostl et al., 2007; der 
Porten and de Loë, 2013). 
                                                          
1
 CSOs include organisations such as international and local NGOs, and mass organisations. International organisations such as 
World Bank (WB), Asian Development Bank (ADB), and United Nations (UN) are not CSOs. 
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There are many different forms of water management depending on economic, cultural, traditional 
and political norms as well as policy and legislative frameworks. One of the key elements in present-day 
management involves the creation of an institutional and administrative framework fostering and 
encouraging the involvement of people with different interests and allowing cross-cultural and cross-
issue discussion, and cooperation and coordination of management actions (Rogers and Hall, 2003; 
Crevello, 2004). 
In water management schemes in Vietnam in general, and in the Gam River Basin (GRB) in 
particular, local people continue to be largely ignored. Yet local people are keen to be part of the 
decision-making process (People and Nature Reconciliation [PanNature], 2006). Nevertheless, the 
government water management bureaucracy has a range of policies and principles based on science 
and ideology that leave little room for indigenous knowledge (IK) and local desires within these science-
dominated policies (IUCN, 2009; PanNature, 2006). 
In this article, we examine the interest of the majority Tay and Dao peoples in the GRB and their 
aspirations to be invited to the water management decision-making table. We investigate the nature of 
the barriers to local involvement, and particularly the incorporation of local knowledge, in decision-
making in the GRB specifically, and examine the consequences for water management in Vietnam 
generally. We demonstrate that there is considerable potential for integrated water management in 
the GRB, but a lack of communication about the different ways of knowing is a significant barrier to 
shared knowledge and resources management engagement. 
Research methods 
Our research is a qualitative examination of the participation of local people and their knowledge in 
natural resources management (NRM) in general and WRM particularly in the GRB in northern Vietnam. 
The research is primarily a desktop study with a limited number of interviews (Table 1): the 
interviewees were four government officials responsible for water resources management in the 
Department of Natural Resources and Environment and Department of Agriculture and Rural 
Development at provincial and district levels; and with four Tay or Dao village leaders, who have a good 
command of their locality based on customary law, and who are high-ranked members of their villages. 
Interviewees were selected from those actively involved in water-related projects conducted by a wide 
range of organisations; they were introduced to us by NGOs and experts who have worked in the field 
of water resources management (WRM) in the basin over many years. The interviews were undertaken 
to provide empirical corroboration, or refutation, of more theoretical arguments about the role of IK in 
WRM gained from literature reviews. All interviews were conducted in the period from 15 March to 15 
April, 2015. 
Critical evaluation of the data collected from the interviews is used, in combination with the 
information from secondary sources, to investigate the range of policies and procedures adopted by 
water management personnel to investigate the opportunities and challenges to IK involvement in 
water management decision-making in the GRB. 
Background 
The Lo-Gam River Basin is in the upstream area of the Red-Thai Binh River Basin in northern Vietnam 
(Figure 1). Originating from the Yunnan Province in China, the Lo-Gam River Basin includes four main 
rivers: the Lo, Gam, Chay and Pho Day. The GRB is the largest sub-river system in the Lo-Gam River 
Basin (Ministry of Natural Resources and Environment [MONRE], 2009). 
 
Water Alternatives - 2017  Volume 10 | Issue 1 
Nguyen and Ross: the Gam River Basin in north-east Vietnam Page | 136 
Table 1. List of interviewees. 
Interviewee 
   (code) 
Position Description 
VILL001 Village leader Lives in a village in the upper reaches of GRB. He belongs to the Tay 
group in Bao Lam District. 
VILL002 Village leader His village is in the middle reaches of the GRB; he has participated in 
some projects conducted by NGOs. He belongs to the Tay group in 
Bac Me District. 
VILL003 Village leader A leader of a village in the upper reaches of the GRB and belongs to 
the Dao group in Nguyen Binh District. 
VILL004 Village leader His village lies in the lower reaches of the basin, close to where the 
Tuyen Quang hydropower station is located. He participates actively 
in various NGO projects, particularly in villager research on water-
related management. He belongs to the Kinh group in Na Hang 
District. 
GOV001 Government 
official at 
district level 
Works in the DARD in Na Hang District where the hydropower station 
is located. He comes from a district of lower Lo-Gam River Basin. 
GOV002 Government 
official at 
district level 
Works in the Spell out (DONRE) in Bac Me District in the middle 
reaches of the basin, and is actively involved in a project conducted 
by an NGO. He was born in the basin and understands local customs 
and culture. 
GOV003 Government 
official at 
provincial level 
She is responsible for managing water resources in upstream areas of 
the basin at the provincial level. She was born in the Cao Bang 
Province in the basin.  
GOV004 Government 
official at 
provincial level 
Her responsibility is water management in the downstream area of 
the basin at the provincial level in the Tuyen Quang Province. 
There are 757,000 people living in 186 communes along the Gam River (Ministry of Agriculture and 
Rural Development, 2013). The majority of these populations live in rural areas. There are 14 different 
ethnic groups in the basin, including Kinh, Tày, Nùng, Hmông, Dao, Sán Chay, Sán Dìu, Lô Lô, Cờ Lao, Bố 
Y, Pà Thẻn, La Chí, Phù Lá, Pu Piéo (Table 2). The four groups that account for the majority of the 
population in the basin are the Tay, Hmong, Dao and Kinh (WARECOD, 2014). 
The Hmong people, who have been in Vietnam for about 300 years, often live in high areas far from 
the river (Vuong, 2016). By contrast, Tay people, who have lived in Vietnam for over 1000 years (VOV4, 
n.d.), live in valleys and mountain foothills along the rivers (Cao Bang Portal, 2013; VOV5, 2015). A 
major part of resident areas along the Gam River in provinces of Cao Bang, Bac Kan, Tuyen Quang are 
villages of Tay people. Dao people, who have been in Vietnam since the thirteenth century (Global 
Wandering, n.d.), live in higher areas than the Tay people. However, their villages are still close to the 
river and streams. Kinh people mainly live in the towns of the Na Hang, Chiem Hoa and Yen Son 
districts. In this research, our focus is with those peoples who are most closely associated with the 
rivers and streams of the GBR: principally, the Tay and Dao people. 
The Gam River and its resources play an important role in the lives and livelihoods of local people, 
particularly those living in riverine communities. Large volumes of water are used for agriculture and 
agroforestry. The river is also important for fishing and aquaculture. Rivers, streams and waterfalls are 
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the main sources of water for domestic uses such as drinking, cooking, washing and swimming 
(WARECOD, 2014). Nationally, the GRB is important for a range of development projects, particularly 
hydropower dams and reservoirs. 
Figure 1. The Gam River Basin in Vietnam (WARECOD, 2014). 
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Table 2. The proportion of ethnic groups in the various districts in the GRB. 
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Tuyen 
Quang 
Na Hang 60,532  Tay, Dao, Kinh, Hmong, 
Hoa, Nung, other 
55.2 7.5 25.7 0.50 10.1  0.10 
Yen Son 159,668  Kinh, Tay, Dao, Hmong, 
Nung, Thai, Muong, Kho 
Me, Hoa, San Chay, San 
Diu, other  
13.2 4.5 13.9 2.4 54.1 10.7 1.2 
Lam 
Binh 
29,983  Tay, Dao, Hmong, Kinh, 
Nung, San Chay, San 
Diu, Hoa, Pa Then, other 
59.7 6.8 27.4 0.03 4.1 0.1 1.8 
Cao Bang Bao 
Lam 
56,399  Hmong, Tay, Dao, Nung, 
Kinh, San Chay, other 
21.4 48.6 8.5 10.1 1.3 8.1 1.9 
Bao Lac 50,210  Tay, Dao, Hmong, Nung, 
Kinh, San Chi, Lo Lo 
26 15.9 25.2 23.3 2.0  7.6 
Nguyen 
Binh 
39,644  Dao, Tay, Hmong, Nung, 
Kinh, San Chay, other 
24.5 6.7 54.2 8.81 4.97 0.03 0.76 
Ha Giang Yen 
Minh 
78,725  Hmong, Dao, Tay, Kinh, 
Nung, Giay, La Chi, Hoa-
Han, Pa Then, Co Lao, Lo 
Lo, Bo Y, Pu Peo, 
Muong, San Chay, other 
13.3 54.5 14.7 5.04 4.10 0.05 8.36 
Dong 
Van 
65,421  Hmong, Tay, Dao, Kinh, 
Nung, Giay, Hoa Han, Co 
Lao, Lo Lo, Bo y, La Chi, 
Pa Then, Pu Peo, 
Muong, Thai, Cao Lan 
2.1 87.3 0.8 0.4 3.5 0.0 5.8 
Meo 
Vac 
71,297  Hmong, Dao, Tay, Nung, 
Kinh, San Chay, other 
3.1 77.2 5.6 2.1 3.6 0.1 8.4 
Vi 
Xuyen 
96,996  Hmong, Tay, Dao, Kinh, 
Nung, Giay, La Chi, Hoa-
Han, Pa Then, Co Lao, Lo 
Lo, Bo Y, Pu La, Pu Peo, 
Muong, San Chay, San 
Diu, other 
36.3 12.2 22.9 6.9 16.5 0.1 5.1 
Bac Me 48,597  Tay, Dao, Hmong, Kinh, 
Nung, Giay, La Chi, Hoa-
Han, Bo Y, Pu Peo, 
Muong, San Chay, Thai, 
San Diu, other 
32.3 23.9 36.6 0.8 5.8 0.1 0.6 
Sources: Adapted from district statistic reports of Na Hang, Yen Son, Bao Lam, Bao Lac, Nguyen Binh, Yen Minh, Dong Van, 
Meo Vac, Vi Xuyen and Bac Me 2010; district statistic report of Lam Binh 2011 (Lam Binh District was established in early 2011 
and includes parts of Na Hang and Chiem Hoa districts). 
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Given these multiple uses, there are different aspirations for water use and river management between 
the different stakeholders. On the one hand, there are those (mostly local people) who want water use 
to be managed at the local level, principally for household use, for agriculture, fishing and 
transportation. On the other hand, there are the government and industry users who value water at a 
regional or national scale, where water is deemed valuable for its ability to provide for major uses such 
as producing electricity, providing water for irrigation and reducing flooding in downstream areas. 
These different water use aspirations lie at the heart of conflicts between local people and 
government water resources management scientists. Although we recognise that different 
communities and villages will all have different specific aspirations, with different scientific 
requirements, overall we see an essential dualism between villagers and scientists: with local peoples 
generally desiring to see management being locally controlled, and scientists and government officials 
preferring to see management directed by the state, from above. So how can these differences be 
resolved in practice? What is the role for IK in water resources management in Vietnam? 
INDIGENOUS KNOWLEDGE AND ITS IMPORTANCE 
Importance of indigenous knowledge 
In most parts of the globe, indigenous people have a special relationship with their traditional lands and 
waters, and possess unique languages, knowledge systems and beliefs in relation to water 
management; consequently, they have concepts of acceptable development that differ, at times, from 
those of government managers (Kingsbury, 1995; Stavenhagen, 2013; United Nations, 2009). There are 
many different definitions of what constitutes IK, which is often given different terminology, including 
'indigenous ecological knowledge', 'traditional knowledge' and 'traditional ecological knowledge' (TEK). 
For the purposes of this research, IK is deemed to mean the relationship between local people and their 
living environment (cf. Berkes, 2008; Ross et al., 2011); in the case of the people of the Gam River, this 
includes the river and its resources. 
IK is often described as subjective, experiential, social, spiritual and replicative (Agrawal, 1995; 
Fortier, 2002; Berkes, 2008; Ross et al., 2011); it is an extensive and valuable knowledge system 
covering local people’s observations and ways of knowing (Battiste, 2005; Nyong et al., 2007). IK is not 
only about ecological relationships but is also about law, governance, philosophy and medicine 
(McGregor, 2004a; Berkes, 2008). IK has value for local culture as well as for scientists and planners 
endeavouring to improve natural resources management and environmental conditions in rural and 
remote areas (Nyong et al., 2007). 
Agrawal (1995), Le (1999) and Al-Roubaie (2010) argue that IK plays a key role in development; 
ignoring IK, they argue, often leads to development failure. IK can prove useful in untangling local 
problems and in helping to facilitate the creation of new knowledge that must interact with, and be 
appropriate for, local conditions. Furthermore, IK is "the basis for local decision making and problem 
solving in areas including, but not limited to, agriculture, health care, food preparation, education and 
natural resources management" (Al-Roubaie, 2010: 119). 
Sahai (1996: 3043) emphasises that IK is the foundation of modern science in the field of natural 
resources management (NRM) and conservation. He argues against the stereotype that science is 
research conducted by scientists in laboratories and instead suggests that rural communities’ 
knowledge is worthy of recognition as 'science'. Berkes (2008) and Gadgil et al. (1993, 2003) agree, 
arguing that TEK is critical to rural production. They point out that TEK explains ecosystem dynamics 
leading to important applications such as ecological restoration and management. Ecosystems and 
natural resources are complex adaptive systems and, as a result, there is a need for flexibility in natural 
resources management (Berkes et al., 2000; Folke, 2004). The combination of different types of 
knowledge may benefit the management and governance of natural resources (Folke, 2004). Thus, TEK 
Water Alternatives - 2017  Volume 10 | Issue 1 
Nguyen and Ross: the Gam River Basin in north-east Vietnam Page | 140 
may contribute to the evaluation and monitoring of management decisions and human uses of 
ecosystems (Watson et al., 2003; Donovan and Puri, 2004; Moller et al., 2004). 
In Vietnam, research into local traditional ecological knowledge has expanded since the early 1990s 
(e.g. Do et al., 2002; Le, 2015). Such knowledge is recognised as being relevant to all fields of the life of 
local peoples, especially those living in rural areas, relating, in particular, to local livelihoods through 
such practices as cultivation, food preparation, rearing of animals, seed storage, medicine, hunting, 
natural resources management, and so on (Hoang and Le, 1998; Do et al., 2002; Le, 2015; Vietnam 
Institute of Economics and Ecology, 2000). This kind of knowledge is accumulated in communities and 
saved through folk mythologies, legends, songs, community rules, religious rituals, and so forth. Such 
knowledge includes the customary law of ethnic groups in mountainous areas and villagers living in 
lowland areas (Hoang and Le, 1998; Le, 2015). IK contributes to guiding and regulating social 
relationships and the relationships between humans and nature. For many living on the land, IK acts as 
the basis of contemporary, practical knowledge in the fields of agriculture, forestry, medicine, 
education, natural resources management and other aspects of sustainable development (Le, 2015). In 
addition, this knowledge has recently been recognised as playing an important role in dealing with 
issues of local and ethnic groups (Vu, 2010). 
The role of indigenous knowledge in natural resource management 
Western science defines a resource as "something that is useful and valuable in the conditions in which 
we find it [and] may be an input into the process of producing something of value" (Notzke, 1994: 2). 
Resource management, in a science context, is a complex decision-making process involving many 
components, such as assessment, goal formulation, policy development and implementation, 
legislation, strategies and programmes (Notzke, 1994) and is conducted by government agencies (Ross 
et al., 2011). On the other hand, for indigenous people 'resource management' implies "a human 
superiority incompatible with the holistic values" of indigenous people (Notzke, 1994: 1; cf. Bradley, 
2001). Notzke (1994), along with Bradley (2001) and Sillitoe (2002), argue that the terms 'natural 
resources management' and 'conservation' have no equivalent in most indigenous languages; in 
indigenous epistemologies, resources are available for exploitation and are replenished through the 
performance of rituals and other socially constituted management activities. Therefore, Ross et al. 
(2011) argue, there is a need to distinguish between conservation and biological preservation. While 
'preservation' means the complete protection of all resources, 'conservation' means 'caring for the 
earth' (Hunn et al., 2003: 82; Ross et al., 2011), and therefore includes species management and 
'negotiation' with resources, including water, to ensure sustainable use. 
Indigenous knowledge in water resources management 
Many of the world’s recognised water problems stem from mismanagement (a failure of governance) 
and inappropriate behaviour (a failure of resource use) (der Porten and de Loë, 2013). One way to 
address these problems is to shift from an approach to management that is based on technical and 
engineering solutions, to one that focuses on developing shared management initiatives which involve 
multiple stakeholders solving problems collaboratively (Holley et al., 2012; der Porten and de Loë, 
2013). 
In collaborative water management, indigenous people are often considered as one among many 
stakeholders (der Porten and de Loë, 2013; Fraser et al., 2006). In indigenous society, water is the 
centre of people’s lives, religious beliefs and practices (Jackson, 2005). Water resources are often 
described as being created by ancestral beings, and are thereby considered as part of a society’s 
identity and attachment to place (Strang, 2002; McGregor, 2004b; Jackson, 2005; Turner and Berkes, 
2006; Moult, 2011). 
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Over Vietnam’s history, water resources have been recognised as akin to common property. 
Traditional knowledge of water resources management may be seen throughout the country, but 
especially in lowland areas or upland water catchment areas. This knowledge is based around spiritual 
forces and the customary laws of small communities; they combine with the management of other 
resources such as land and forest. 
For Tay and Thai people in northern Vietnam, water resources used for daily living activities are 
divided into two categories: water for drinking and water for other activities (bathing, washing, running 
rice mortars, etc). Drinking water originates from upstream and/or from springs, and is believed to be 
more hygienic than water from downstream, which is for bathing and washing. Thai people have 
several specific local customary laws (called           ) that relate to protection and management of 
water resources. The            lists prohibitions against activities that are harmful to water for 
drinking, including grazing, burying the dead, releasing toxic contaminants (thuốc cá – a poison made 
from a species of forest tree, lime and ash), defecating, discarding dead carcasses, slaughtering cattle 
and poultry, and so forth. They also have hit khoong to protect sacred forests (called                  ) 
which are watershed areas. Any violation will result in a fine ranging from several          (an old unit 
of money) to three silver bars, together with meat and wine (Ngo, 1999; Centre for Culture Identity and 
Resource Use Management, 2011; PanNature, 2006; Tran, 2009). Such knowledge is well documented 
in literature, but how does this knowledge inform local aspirations for direct involvement in decision-
making about water resources management? We now examine some of the barriers to recognising IK in 
WRM as identified in literature, before turning to specific data from local informants in the GRB. 
BARRIERS TO THE INCORPORATION OF INDIGENOUS KNOWLEDGE INTO NATURAL RESOURCES MANAGEMENT 
Epistemological barriers 
Epistemological barriers are those associated with the differing nature of knowledge in different 
ontological frameworks. Ross et al. (2011) argue that a poor understanding of indigenous ways of 
knowing is one of the barriers to the engagement of local people in NRM. On a global scale, TEK was not 
formally recognised in policy or legislation until recently (McGregor, 2014), and it is still open to 
misinterpretation (Houde, 2007). Berkes (2008) highlights that TEK may be at odds with Western 
science and this may lead to the rejection of IK by scientists. Moreover, a lack of recognition may result 
from many indigenous people’s reluctance to share their knowledge in the context of NRM 
(Huntington, 2000; Stevenson, 2006; Houde, 2007; McGregor, 2014). 
A narrow definition of 'tradition' can be another important barrier to the involvement of IK in NRM. 
For some people, 'tradition' refers only to ways that are 'old' and 'outdated' and so traditional 
knowledge is often dismissed as irrelevant in the modern world (Berkes, 2008). Ross et al. (2011), 
however, argue that traditions always change over time, and thus IK must change to ensure continuity. 
Another barrier arises when IK is not "proven to the satisfaction of scientists and resources 
management bureaucrats" (Ross et al., 2011: 100). Due to the privileging of science in our modern 
world, IK must be translated into the ways of scientific thinking for it to be taken seriously by Western-
trained managers, which may lead to the ignorance of aspects of IK that are difficult to translate into 
scientific language (Stevenson, 2006; Houde, 2007; Ross et al., 2011). This also results in structural and 
methodological problems for TEK owners working in cooperation with government agencies (Houde, 
2007). 
Institutional barriers 
Institutional barriers are those obstacles erected, usually by governments or other institutions, which 
interfere with the way local people can participate in mainstream management situations. In natural 
resources management, institutional barriers may include legislative obstructions to the incorporation 
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of indigenous knowledge, impediments to local people’s physical presence at meetings, or challenges to 
the recognition of IK that arise from globalisation processes. 
Ross et al. (2011) argue that bureaucratic arrangements and government structures may be difficult 
for local people to negotiate. Government agencies, which comprise experts in a variety of scientific 
fields and geographic regions, regulate a variety of boundaries of operation that compartmentalise 
NRM in ways foreign to the holistic management of resources by IK holders. In addition, governments 
have greater power and control than local people. Therefore, the State has power to deny or restrict 
the involvement of local people in NRM. Moreover, even when IK can contribute to NRM projects, the 
entire NRM process is generally controlled by experts (Briggs, 2005; Ross et al., 2011). Consequently, "IK 
is not ready to be trusted in this particular power game" (Briggs, 2005: 107) 
Finally, globalisation has become a significant challenge to the incorporation of IK into NRM 
(Sachidananda, 2008). The globalisation of economics, technology and transportation has linked 
different areas and ecosystems leading to global environmental degradation which needs to be 
addressed on a global scale (Ross et al., 2011). This is challenging for TEK, which usually has a localised 
ontology and lacks a global dimension. Moreover, geographical distance, the spread of Western 
technology, and the modern emphasis on markets and projects formed outside the local context, result 
in the erosion of IK systems (Hoang and Le, 1998; Sachidananda, 2008). 
TRADITIONAL PERCEPTIONS AND WATER MANAGEMENT IN VIETNAM 
Vietnamese traditional concepts of nature and environment 
Đất có Thổ Công, sông có Hà Bá – Lands are managed by Land Spirits; Rivers are 
managed by Water Spirits (Vietnamese proverb). 
In Vietnamese traditional ideology, nature not only provides resources for the daily needs of humans 
(Jamieson, 1991) but is also a constant threat to human life due to the occurrence of floods, droughts 
and other natural disasters (Rambo, 1982). Le (1999) points out that, for ethnic groups throughout 
Vietnam, this human-nature relationship is dominated by the interactions between three different 
forces: Heaven, Earth and Humanity (Thiên-Đ a-Nhân). Vietnamese people traditionally believe that 
everything on the Earth is given and created by Heaven (Thiên). The world of Earth or the Land (Đ a) is 
the place of people and contains the visible, such as rivers, seas, streams and mountains, providing for 
the survival of humanity; and the invisible, consist of Mountain Gods, the Land Mother, Forest Spirits, 
and River Spirits. The world of Humanity (Nhân) includes things made by people and is divided into: the 
past, belonging to souls of ancestors and the dead; and the present, comprising the community of 
descendants. The concept of      -Đ  -Nhân is popular not only with Kinh people but also with other 
ethnic groups, particularly groups involved in rice cultivation, although of course the concept is 
expressed variously in the different local languages and customs. Each local variant is illustrated in local 
worship and agricultural ceremonies, but all include common elements, including ancestor worship and 
ceremonies involving prayers for crop yields and rain. 
A belief that Spirits are everywhere is deeply rooted in Vietnamese consciousness generally; not only 
that of Kinh people but also that of many other ethnic groups, such as Tay, Thai, Dao and Hmong. The 
belief in Spirits forms the basis of Vietnamese religion in all social classes (Cadiere and Mabbett, 1989; 
Le, 1999; Hoang, 2011). This is summarised in the Vietnamese motto "thiên thờ   đ a lợi, nhân hòa" 
(thiên thời – opportunities given by Heaven; đ a lợi – advantages of natural resources; nhân hòa – 
consensus of, and harmony with, other people), which reminds Vietnamese people that one of the key 
elements of a 'successful' life is sustainable use of nature (Hoang, 2007), including water. Vietnamese 
people believe that water is given and managed by the Water Spirit, while other Beings, such as the 
Rain Deity and Forest Spirits, also influence water resources. Therefore, people must maintain their 
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relationship with water resources by respecting the Gods and Spirits and obeying the laws handed 
down by such creator-beings in order to have enough water and avoid disasters such as flooding and 
droughts that occur due to the anger of these forces. 
Importance of water in local culture and society 
Vietnamese culture and tradition generally consider that water is given by Heaven to produce rice and 
other food (Dang, 2013). Dang (2013) emphasises that water in Vietnamese society is regarded as the 
origin of life, and is central to the regeneration of the human body and soul, and is a symbol of purity, 
wisdom, tolerance and virtue. Therefore, water is considered as the most important factor when 
choosing a place to build a house or village (Le, 1999; Hoang, 2011; Dang, 2013). We now outline some 
of the best-known water traditions that underpin water management aspirations of local people in the 
GRB. 
The importance of water is also illustrated through the traditional festivals and ceremonies of many 
Vietnamese people including the Kinh, Tay, Hmong, Thai, Nung and Dao, all of whom live in various 
parts of the GRB. For example, in New Year celebrations, people filter water scooped from rivers, 
streams or wells and store it in a bottle. The water is then boiled with herbs to clean the bodies of 
family members to remove all the bad luck and 'filth' of the old year and clear the way for people to 
receive the new luck and health of the New Year. Water also features commonly in ceremonies 
involving the worship of Water Spirits. 
One of the most important selection criteria used by Tay and Thai people to decide on the location 
to construct a home or a field is the proximity to a water source. Thai people believe that if they build 
close to water, the family will become very wealthy. Any house built on a high rocky hill with limited 
access to a water source is a sign of poverty. Names of Tay and Thai villages often include words related 
to water, such as     or     (water),    or    (water source),   ổ  (stream) and noong (pond) (Vi, 
2011). Tay people choose to place their villages such that the river is in front of the village and 
mountain behind (Duong, 2010). In GBR, Tay villages are often in valleys that contain well-watered rice 
fields, or near the Gam River and associated transportation infrastructure. 
Both Thai and Tay people have irrigation systems that provide water for agricultural activities. The 
system includes ươ   (a ditch),              (a dam)      (a pipe made from bamboo or wood)         
 ư   (a water wheel) (Vi, 2011; VOV4, n.d.). In GRB, Tay people still use ditches, bamboo pipes and 
dams in many of their villages, such as in Lac Nong commune (Bac Me district), Che Pen commune (Bao 
Lam District) or Thuong Lam Commune (Lam Binh District). Traditionally, Tay people have watershed 
forests (called đ      ư  ) and sacred forests (called đ       ). They have customary laws to protect 
đ      ư   and đ       , as well as to protect and manage watershed areas and irrigation systems 
(Nguyen and Cao, 2016). 
One of the most important Water Spirits in Tay and Thai culture is      ượ  [now known 
throughout the basin as             , the name for this spirit in the Kinh language]. This spirit appears 
in various different forms in fairy tales, legends, customs and literature (Hoang, 2007, 2011). Thu ng 
lu ng represents strength in the water and of the water. When it comes to the management of the 
Gam River, Thu ng lu ng’s image (existing in the stories of Tay people in the districts of Chiem Hoa, Bac 
Me and Bao Lac) is used to explain the laws of ethnic people, to predict river hydrology, and to 
encourage people to live in concert with nature. Because of this powerful connection between water 
and Spirits in the GRB – and throughout Vietnam more generally – local peoples may often be reluctant 
to accommodate government programmes that interfere with local water traditions. 
In Dao culture, there are three elements that link resident communities to the natural and Spirit 
worlds. Dao people engage with Water Spirits and Forest Spirits through their ceremonies. They believe 
that there is a close relationship between water and the forest. Any activities that violate forest and 
water sources will impact on the Spirit world and will be penalised. According to Dao culture, the best 
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place to live is between forest and water. There are many different Dao words that incorporate the 
concept of water, such as,     (water in general),           ợ  (water for cooking),     đ    (water 
for drinking),          (rainwater used for cooking and drinking),         (water flowing from a small 
ditch),          (stream water with blue color),            (water flowing to a rice field), etc. (Tran, 
2008). Dao people in GRB often live in upland areas that are near streams and forests. The water 
circuits (      ư  ) are strictly protected by barriers. Traditionally, people use bamboo pipes to carry 
water to their homes. Dao people have laws to protect watershed areas, distribute water to households 
and rice fields, and prohibit any wastewater discharging activities to other families, and these laws are 
reinforced through ceremonies. 
All these examples of IK in the GRB demonstrate that, despite the differences between the specific 
knowledge held by the different communities, there are many essential similarities: all villagers desire 
to live close to water; there are strong taboos against activities that adversely affect the portability of 
drinking water and access to water for irrigation; and all respect the Water Spirits which ensure that 
laws are implemented. But how might these local laws affect government policies that require water to 
be used for purposes other than those deemed most important by local peoples? 
Policy and institutions of water resources management in Vietnam 
Traditionally, Vietnamese people try to keep a balance between the needs of humans and the 
requirements of nature through their customs and unwritten rules. The State, on the other hand, 
manages water resources based on a range of institutions and legal precedents. The Law on Water 
Resources, which was first issued in 1998, has provided a framework for WRM throughout Vietnam, and 
its principles are based on the philosophy of sustainable use of water resources, as perceived by 
government scientists. To support this epistemology, the Law on Water Resources was amended in 
2012 and there are now more than 300 water-related regulations to guide and implement the law 
(Nguyen, 2013). The law stipulates that water and natural resources are the property of all people and 
are universally managed by the State. The law also states that all organisations and individuals have the 
right to exploit and use water resources for their living and production, but they also have a 
responsibility to protect the resources. 
Before 2002, the Ministry of Agriculture and Rural Development (MARD) was responsible for WRM 
in collaboration with other government agencies. MONRE was established after Decree No 
91/2002/ND-CP was issued in 2002. The management of WRM was then transferred from MARD to 
MONRE, with the aim of reducing the fragmentation of state management for water and natural 
resources. Along with the establishment of MONRE, the DONRE was formed in provinces and districts 
to implement the State’s WRM policies at local levels. Beside MONRE and MARD, there are several 
government agencies involved in WRM, such as the Ministries of Finance, and Industry and Trade 
(illustrated in Figure 2). 
Multiple stakeholders’ participation in WRM 
Stakeholders involved in water management in Vietnam can be classified into six groups: (1) State 
management agencies, (2) international organisations, (3) research and education institutions, (4) 
businesses companies, (5) civil society organisations, and (6) local communities (PanNature, 2006). As 
well as the State, there are several international organisations involved in WRM in Vietnam, such as the 
World Bank (WB), AusAID, and the United Nations Development Programme (UNDP). These institutions 
have all been active in addressing water problems, particularly related to construction of infrastructure 
and building local (government) capacity. Research and educational institutions such as the Vietnam 
Academy of Water Resources, the Institute of Water Resource Planning, and Hanoi Water Resources 
University, have all participated in WRM through educational programmes, the implementation of 
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water-related research projects, and the conduct of consultant activities in conjunction with numerous 
businesses (Nguyen, 2010, 2013). 
Figure 2. Institutional arrangements for the water sector in Vietnam (Nguyen, 2010). 
 
The participation of CSOs and local communities in formal WRM activities remains limited in Vietnam, 
although there has been some growth in their involvement since 2006 when the first national water 
resources strategy was issued (Nguyen, 2010, 2013). More than 10,400 local irrigation management 
organisations now exist at the grassroots level (Loi, 2007). There are also many non-government 
organisations (NGOs) undertaking water-related projects, such as Oxfam, WARECOD and PanNature. 
Local communities are mainly engaged in WRM through village-based consultation meetings, providing 
comments for local water plans and their implementation, voting for community representatives to 
attend regional management meetings, contributing labour and finance, and paying water fees. There 
are few opportunities for villagers to have a direct input into decision-making. 
WRM in the GRB follows the management scheme stipulated by the State. Management is 
conducted within district and provincial boundaries. Although the Lo-Gam River Basin Plan exists, there 
is no specific river basin management organisation established for the GRB. Village leaders are 
representatives of villagers and they deal with a range of specific village-level problems, including 
water-related problems; they also act as village spokespersons in dealing with the authorities. The 
government provides only a small amount of financial support to village leaders to facilitate these 
duties (Vietnam Institute for State Organisational Science, n.d.). 
So local people and the communities are encouraged to participate in WRM in the basin as just one 
of the many stakeholders, despite the fact that local people have the strongest attachment to the 
water. There are some international organisations and NGOs that also participate in WRM in the basin; 
however, their participation is mainly focused on the supply of drinking water, irrigation, and the 
facilitation of models of community-based water resources management and co-management 
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(PanNature, 2006). For example, under the financial support of ADB and UNICEF water supply stations 
and the models of Water User Associations for irrigation were conducted in Cho Don District (Bac Kan 
Province) in the 1990s (ADB, 2006; PanNature, 2006); a community-based water resources 
management project that established Water User Groups was funded and implemented by Oxfam 
Quebec in Bac Me District (Ha Giang Province); in 2011-2013, WARECOD conducted a number of 
projects, such as 'Indigenous knowledge research on aquatic resources in Gam River' in 2008-2009 and 
2009-2010 funded by OSI; a Co-management model of aquatic resources in Gam River in 2010-2012 
was funded by CEPF; and a range of projects in relation to climate change from 2011 to 2014 was 
funded by Rosa Luxemburg Foundation and Swiss Embassy. In these programmes and projects, local 
people participated in designing and implementing activities and making decisions on Water Users 
Groups or Water Users Associations, as well as in managing irrigation models. But all these projects 
were designed externally, with local involvement only enacted towards the end of the process. How do 
local people, in the light of such 'top-down' project development, perceive their opportunities to 
employ their own knowledge of water and its management? We now turn to an investigation of 
knowledge dissonance in water management regimes in the GRB in Vietnam. 
A CASE STUDY IN LOCAL WATER MANAGEMENT ASPIRATIONS 
To articulate these observations based on a literature review, we now provide an examination of the 
different perceptions of local people and government officials regarding statutory and customary laws, 
policies and practices relating to the uses of water resources, and knowledge-sharing in the GRB, as 
seen in a small sample of selective interviews with knowledgeable village representatives and active 
government officials. 
Law and culture 
Local people, culture and customs 
Local people believe that water is infinite and endowed by Mother Nature. Water and River Spirits are 
considered as responsible for managing water resources. All people are deemed to have the right to 
use the resources supplied by Mother Nature and no single person is permitted to manage or control 
water (or other resources) for himself/herself alone. To ensure their safety and welfare, people 
organise annual ceremonies and festivals to worship and pray to Spirits for good weather and 
sufficiency of water. For example, Village informant VILL001 said that: 
On Doan Ngo Festival on 5 May (Lunar calendar), each Tay family prepares and brings a tray of food to the 
edges of fields or riverbanks to pray for less flood, good weather, and a prosperous and happy life. 
In another Tay community, informant VILL002 remembered a custom of worshiping the water Gods and 
Thu ng lu ng. Similarly, VILL003 from the Dao group noted that "everyone in the Dao community 
abstains from the use of water for one day in March (Lunar calendar). The details of this are determined 
by the villager who is responsible for worshipping activi es  th y mo]". These customs are examples of 
the practices that ethnic communities in the Gam River Basin implement to demonstrate their respect 
for Mother Nature. 
There is a deeply rooted traditional belief amongst local people that Spirits are everywhere. People 
interviewed said that, in their villages, people believe that Gods/Spirits and Thu ng lu ng will protect 
and notify them about coming floods and droughts. Indeed, ethnic people can read the river’s changing 
hydrology, they argued, using numerous environmental signs. VILL001, for example, related a story in 
which Thu ng lu ng created red lines to inform local people about a flood: 
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Thu ng lu ng, a representative of Water Spirits, living in very deep water in the Gam River, commands 
white butterflies to make red lines on dried trees and rocks on the river’s banks. If these lines are in a high 
position there will be less flooding this year. Conversely, if they are in a low position (near the water 
surface), local people know they will have to face severe flooding. Based on such signals, local people make 
plans and choose crops for the year. 
In another example, VILL002 explained: 
We often balance two cups of river water; one is scooped up (from the river) on the night before New 
Year’s Day and the other on the morning of New Year’s Day. If the first one is heavier, the coming year will 
have less water than the previous year, and vice versa; if the second is heavier, there will be more water. 
Inhabitants of the GRB traditionally venerate natural resources and environmental forces (such as 
Water Spirits, Forest Spirits and Land Spirits). To respond to the support Mother Nature2 provides them, 
senior villagers educate their community members, in particular, the next generation, on how to live in 
such a way that the natural environment is managed in accordance with local laws and culture. This is 
done through the use of oral stories, legends, proverbs and poetry. For example, all respondents stated 
that their ancestors had rules and customs to protect watershed forests at the head of the water 
resources, and to both maintain enough water for human needs and avoid flooding. VILL001 provided a 
specific example from the body of knowledge passed to him by his parents and grandparents: 
To always have water running in streams, no one is permitted to turn forest land into cultivated land or to 
cut down the big trees in watershed forests; everyone has a responsibility to protect and maintain the 
green of the forests (23 March 2015). 
VILL004 and VILL001 indicated that unplanned logging and indiscriminate deforestation in past decades 
have led to arid and infertile soils, exhausted streams and less productive crops. VILL002 added that: 
Each family is responsible for managing and protecting a part of the river or streams near their home. They 
must monitor the river and stream banks. If they observe any problems such as collapse [of the river banks] 
or a landslide, local people must resolve it [according to local custom]. 
Law and culture thus inform the connections local people have with the river and its resources. 
Although modern legal systems similarly emphasise the importance of maintaining river flow and water 
quality, the method of representing such 'rules' is quite different from that used by local peoples. 
Scientific and government laws 
Water resources in Vietnam are formally managed under the provisions of the Law of Environmental 
Protection 2014 and the Law of Water Resources 2012. MONRE, the People’s Committee and relevant 
government agencies are responsible for WRM. All the government staff interviewed for this project 
highlighted that "water resources as well as other natural resources are owned by the Government and 
all citizens. Government agencies are responsible for managing these resources". However, GOV003 
(who grew up in the basin and therefore may have had a greater empathy with local knowledge than 
other, 'outsider' government employees), complained that "almost all regulators and decision-makers 
are located in Hanoi and big cities; therefore, they lack an understanding of the situation in remote 
areas such as mountainous areas in the Lo-GRB". 
All government respondents recognised that local peoples did have a role to play in water use and 
management. They all reported that the Law of Water Resources and the associated regulations 
stipulate that individuals, organisations and communities have a responsibility to participate in the use, 
                                                          
2
 Interviewees called this   m  thi n nhi n’. 
Water Alternatives - 2017  Volume 10 | Issue 1 
Nguyen and Ross: the Gam River Basin in north-east Vietnam Page | 148 
exploitation, protection, monitoring and management of water resources. Nevertheless, most 
government interviewees noted implementing these regulations can be problematic. GOV002, for 
example, said that incorporating local knowledge into decision-making "is a very difficult process to 
apply due to the low level of education and capacity of local people". 
While GOV003 complained that local people, especially ethnic minority people, "lack consciousness 
and responsibility in relation to water management", GOV004 indicated that "we have not had any 
projects or programmes that need to get the communities’ comments and consensus since 2012". Thus, 
while regulations have taken some account of community engagement in water management 
processes, opportunities for community participation generally remain limited. 
One issue we identified in our research is that indigenous and local knowledge still remains 
peripheral to management systems processes. GOV001, who (unlike the other interviewees for this 
research) does not come from the Gam River area, highlighted that "local people do not have any 
knowledge regarding water use and management as they believe that water is infinite". However, as 
was stated by several of the local respondents, this is not actually the case; there is a strong argument 
amongst our village informants that people in their villages do not believe that water is infinite. On the 
contrary, people in all villages in which our study was undertaken recognise that water needs to be 
managed; but the local preference is for locally based management, which includes both Spiritual and 
practical management. GOV002, GOV003 and GOV004, who were all born in the basin and have had the 
chance to engage with CSOs and local villagers, recognised traditional ways to manage local resources. 
For example, GOV002 stated that: 
Ethnic people have unwritten rules to distribute water use among households. Whoever discovers the 
sources of [non-river] water [such as spring water or mountain pools] would have priority [of water use 
access], while others seeking to use this water must ask permission. 
So, contrary to the view of many government agents, local water use knowledge does include provision 
for water management by villagers. It is not the case that villagers simply regard water as an unlimited 
resource. 
Therefore, although there may be differences in the ways of knowing of the two main water users in 
the basin (local people and the government), there are several similarities between villagers and 
government regulators when it comes to recognising the needs of water management. So why are 
barriers to the incorporation of IK into WRM in the basin continued? 
           r ’s              s      f      w            v r        ws 
According to Lertzman (2002), both IK and scientific knowledge are empirical and dynamic. However, 
local culture and laws are based around cultural traditions and stories while national laws are based 
around scientific principles and development needs and ideologies (Ross et al., 2011). Traditional 
knowledge sees the connection between natural and supernatural elements (Sillitoe, 2002). Ethnic 
people in the GRB believe that natural resources, including water, are controlled by Gods and Spirits. 
Throughout history local people have created stories, legends and poems about sacred forests; and 
invoked spirits like Thu ng lu ng, and other river and mountain Gods to educate their descendants 
about the importance of living in a sustainable way with nature. The adherence to these unwritten rules 
is not based on any enforcement by the government; rather it is based on the beliefs of people and the 
consequent social pressures of their communities. VILL002, for example, emphasised that "our 
community has lived here for hundreds or maybe thousands of years and the river is respected by 
generations". 
Nevertheless, all government officials who were interviewed for this research emphasised the 
difficulty of involving ethnic people in water resources management and protection. GOV002 and 
GOV004 both expressed concerns that local people had neither the knowledge nor the capacity to 
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participate in modern water management programmes. These officials believed that indigenous culture 
and knowledge is archaic, mystical and outdated, and this is despite GOV002’s recognition of the 
existence of local knowledge. GOV002 argued that, although local knowledge existed, it did not apply in 
the 21st century, where 'scientific knowledge' must be the dominant form of decision-making. 
Livelihoods and scales 
One of the principal differences between local and scientific management knowledge is that of scale. In 
general, local knowledge is limited to the local area, while government laws are applied across the 
whole nation. This difference in the scale of application of law is evident in various aspects of people’s 
livelihoods. The river and its resources are used for the daily lives of local people while the government 
develops water use policies for the benefit of large communities across regions or even the nation. 
All the village leaders interviewed for this study stated that, in their villages, the river not only plays 
an important role in local culture and local spirituality, but also provides many resources for the survival 
of people and communities. According to VILL001, for instance, the river and its tributaries provide 
water for agriculture that feeds most of the local communities in the basin. Village leaders and GOV002 
recognised that until recently local ethnic people mainly used water from the river and streams for 
domestic purposes such as for drinking and swimming. VILL003 recounted that: 
Many ethnic people know exactly where they can find water in mound springs and mountain water source 
areas, based on their observation of moisture and the nature of those places. They place a bamboo pipe 
into the ground and water flows out and then they create a network of bamboo pipes to lead water to 
their houses and fields. 
The river and streams also give local people protein through the supply of aquatic species such as fish, 
shrimp, oysters, turtles and plant foods. VILL004 highlighted: "there are many special and rare species 
that are famous in the basin; they were used to provide for the Kings! For example, the fish known 
locally as anh vũ  Semilabeo obscurus], and cá chiên [Bagarius Rutilus and Kottelat]". 
Other respondents highlighted other uses of the river, apart from subsistence. For example, VILL004 
noted that "the river is the home of many households who live in houseboats". VILL004 stressed the 
importance of the river as a transport corridor, saying: "it is very difficult for us to trade with people in 
other areas due to the poor conditions of the roads, so the river is a special waterway for local people 
to exchange goods". VILL004 also stated that another important function of the river is "to contribute 
to cleaning the environment by sweeping away all the filth in the area and bringing sediment to fertilise 
the land along riverbanks in flooding seasons". 
These responses from interviews with villagers indicate that the river and its tributaries benefit local 
communities through providing water for agriculture and aquatic resources for nutrition, via waterways 
for transportation, and water for domestic use. People emphasise the importance of the river through 
the concept that nhất c n th , nh  c n giang, tam c n l  – "the best place to live is near the market; the 
second [best] is near the river; and the third is near the roads" (Vietnamese proverb – VILL001). 
Therefore, changes in water resource planning, use and management, such as construction of 
hydropower and development of mining, significantly impact on local people’s living styles and 
livelihoods. 
In contrast, government needs are expressed at larger scales, including district, provincial, and 
whole of basin or national levels. The government’s primary concern is for water-use projects that 
benefit the majority of the people. For example, the government needs more electricity due to an 
increase in domestic and industrial demands. Therefore, hydroelectric schemes are being considered 
throughout the GRB. 
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Development 
All villager respondents stated that the river and its resources were important for their survival and for 
the economic and cultural benefits brought about by local development. Thus, local people have paid 
close attention to any development projects, including construction of irrigation channels, development 
of hydropower dams, afforestation, and conservation. 
Regarding participatory projects such as the construction of irrigation channels and water supply [in 
the period from 2010-2013], VILL002 said: 
The government provides partial funding for these projects while local people contribute partial funding 
and labour when building water tanks and irrigation channels. Then, each village establishes a group of 
people to manage and protect these channels. 
So local people are not necessarily against development along the river. In fact, all the local 
respondents interviewed for this research insisted that local communities were actively involved in 
development projects that brought benefits (especially economic benefits) to them, as well as to other 
major users. For example, VILL002, said that: 
Projects provide monetary compensation for local people’s time or through partial funding to build water 
tanks. Villagers, therefore, energetically involve themselves in projects (…) However, local people still 
participate in projects that have no monetary support even if they perceive [local] benefits for villagers and 
the environment. For example, the indigenous research projects of WARECOD have helped to open 
 people’s] eyes and raise awareness in relation to protection of water and forests, and a clean 
environment. We will participate in these projects even though there is no monetary support. 
In addition, VILL004 demonstrated support for large-scale projects: 
We appreciate the construction of the hydropower reservoir because it benefits not only local people but 
also many other citizens due to increases in fish production,
3
 electricity generation and reducing flooding 
downstream (e.g. in Tuyen Quang city). 
The primary concern of local people, therefore, is not how to prevent development, but how to ensure 
development does not adversely impact their families and their lives. They are enthusiastic about, and 
actively involved in, projects that bring them benefits, particularly monetary benefits, even though they 
may have to sacrifice portions of their homelands. In addition, local people encourage larger-scale 
development that may benefit the region as a whole even if they do not see local benefits accruing 
from such development. Consequently, they have a strong desire to be involved in decision-making 
about large projects, although many local people are also aware that their limited education is a barrier 
to their involvement in the development of the area. 
All government officials interviewed argued that large-scale development projects and programmes 
had to adhere to national laws of environmental protection, water resources management, and forest 
protection. In response to the question: Are there any water resource management projects that 
involve indigenous/local people in the Gam River Basin? GOV001 and GOV002, who work at the district 
level, listed many participatory development projects including projects conducted by government 
agencies, the private sector and NGOs. On the other hand, GOV003 and GOV004, who are provincial 
officials, suggested that there were no locally based participatory projects or programmes conducted by 
government agencies in their localities. So, there are clearly differences in the perceptions of 
government staff depending on their relationships with, and connections to, local communities. 
                                                          
3
 The hydropower dam has been operated since 2002. Until now, local people perceived dam construction as facilitating an 
increase in the amount of fish in the river.  The connection between fish stocking levels and dam construction is not clear and 
further research into this phenomenon is required. 
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Government respondents all agreed that there are benefits to be gained from local people’s 
participation in development projects. They argued that such participation ensured the sustainability of 
development and helped to deal with social conflicts. For example, GOV003 said that "participation is 
very important because the more people that participate in water management, the more effective it 
is". 
Nevertheless, despite the recognition of the importance of local people’s involvement in water 
resources management, there are not many opportunities for participation of the local community in 
water management in GRB because of the perceived low level of management knowledge held by the 
local people. GOV002, for example, emphasised that: 
Local people can be involved in water use, exploitation, maintenance, and monitoring activities. They can 
also contribute resources such as finances and labour days. However, they do not have enough capacity to 
participate in water use planning, which requires a very complex knowledge. 
Government officials complained that local cultural and traditional perceptions, deeply rooted in local 
knowledge, are significant barriers to development. "It is very difficult to change the traditional chronic 
practices and use of water resources that are embedded in local people’s thinking and culture" 
(GOV004). 
So the research presented here demonstrates that there are very different perceptions of 
development held by local people and government officials. Local people are concerned about the 
implementation, benefits and impacts of development projects on their lives and livelihoods while the 
government’s concerns relate to what they see as local interference in development. Underpinning 
these perceptions is the lack of knowledge integration and information-sharing. 
Knowledge and knowledge-sharing 
Local people want the river to remain their river, supporting their local needs and local livelihoods. The 
government sees the river as having a place in national development. As well as being a conflict of 
scale, such differences illustrate the clash of different ways of knowing held by the different actors in 
natural resources management and development planning. 
Government perceptions of local knowledge 
Scientific knowledge is considered to be replicable, abstract, rigorously empirical and experimental 
while local knowledge, including indigenous knowledge, is pragmatic, spiritual, and explicit (Ross et al., 
2011). Government officials interviewed for this study said that local people either do not have 
knowledge of water resources management or that their knowledge is generally outdated, being largely 
spiritually constituted (GOV004) or applicable only locally (GOV003). Although GOV002 agreed with his 
colleagues that local knowledge is outdated, he did recognise that, in the past, traditional knowledge 
was important for management: 
According to law, government agencies are responsible for water management in the river basin, [and for 
associated] water sources and boundaries. [However], in the past, local people managed water resources 
well through communities’ unwritten rules and customs. 
GOV002 went on to say that "traditional rules and perceptions are good baselines for us to conduct 
water resources management and protection; a lack of [understanding about] local culture and customs 
is a big challenge when calling for the participation of local people". But GOV002 still believed that, for 
the present, local knowledge is not as effective as knowledge based in science. 
In contrast, GOV003 stated that "local people’s knowledge and understanding is very low" and that 
"it is very difficult for us to involve ethnic people in management because the traditional perception is 
that water belongs to the Gods and no one is allowed to manage the resource". Thus, although 
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recognising some indigenous knowledge, such as bringing water from the river and streams to higher 
fields, predicting droughts and flooding, and the existence of local customs on protection of the 
watershed forest, all the government employees agreed that all local knowledge is outdated and 
irrelevant to 21st century management systems. GOV004 summed up this view by saying that "it is very 
challenging to change the traditional practices and uses of water resources". 
But the research reported here demonstrates that local knowledge is not solely situated in the past. 
Nevertheless, all interviewees were aware of the low level of local education of most of the villagers in 
the basin. "Not many ethnic people can speak Vietnamese and this is a major restriction for local people 
to work with government officers and organisations" (GOV002). To deal with the perceived low level of 
knowledge and the outdated nature of the knowledge of the local communities, most of the 
government respondents suggested that local communities, particularly ethnic people, needed to be 
taught by scientists. There was no recognition, however, that scientists could also learn from local 
people. 
Local perceptions of knowledge 
Due to the widespread privileging of science in the Vietnam government and in the application of 
national policies in natural resources management, many local people believed that they lacked 
awareness, understanding and knowledge of natural resources use and management; even though they 
recognised that their ancestors had managed natural resources well in the past. However, the rapid 
growth of population and rise of commercial markets mean that local people need more land area for 
subsistence agriculture and market production. As a result, there are more and more activities that 
harm nature, and that are deemed contrary to traditional laws. 
VILL003 argued that there was a need for local knowledge and scientific knowledge to be shared, 
thereby increasing local people’s capacity to work with government officials and developers  
The people who understand our locality well are older and lack the capacity to get involved in water 
management whereas the young, who have a high level of education and scientific knowledge, lack 
traditional knowledge and a real understanding of the river and our place. [Therefore], we need to increase 
IK research to document the precious knowledge and experience of local people, and to build our capacity 
and improve local people’s voice in decision-making related to local natural resources. 
Government officials are quite happy for local people to learn from scientists, but those in the local 
communities want to see two-way knowledge-sharing (cf. Stevenson, 2006). The local people believe 
that their knowledge needs to be acknowledged by scientists just as much as they recognise their need 
for greater science education. 
DISCUSSION 
The examination of knowledge constructs in the GRB reported in this paper has shown the different 
perceptions of local people and government officials in relation to water resources use and 
management. Our results demonstrate differences between local villagers and scientists/government 
officials in relation to the river and its management, with different knowledge frameworks lending 
support to the epistemological and institutional barriers to the involvement of IK and local peoples in 
GRB water management. 
Epistemological barriers 
Ross et al. (2011) and McGregor (2014) argue that a lack of recognition of IK is one of the obstacles to 
the participation of local people in NRM. Berkes (2008) also contends that the knowledge difference 
between TEK and Western science may result in the rejection of IK by scientists and managers. In the 
case study of the GRB, local people believe that water resources are given and managed by Spirits. 
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Spirits command their representatives (such as Thu ng lu ng) to make signals – such as red lines on 
rocks near river banks – to inform local people about certain water events. Owing to the lack of 
recognition of these phenomena in scientific language, local knowledge is often considered by 
government agents to be superstitious and irrelevant to management in the modern world. Moreover, 
government officials have no, or very limited, understanding about local rules and customs in relation 
to WRM. They therefore often assume that local knowledge is outdated. We would argue, based on the 
research presented here, that the lack of recognition of IK into ways recognised and accepted by 
science, and the assumptions of the government officers about the outdated nature of local knowledge, 
are the first challenge for those promoting the involvement of IK and local people in the WRM in the 
GRB, as well as in other areas in Vietnam. 
Government officials are concerned that the local belief that Gods and Spirits control water 
resources may result in a failure by local people to accept government management regimes. The 
officials are unaware of the existence of local unwritten rules and customs that contribute to the 
guiding of local people in the regulation of water to ensure their actions keep a balance between 
human consumption and the requirements of nature through people’s respect for Gods and Spirits. 
Such customs may challenge the rigorous scientific theories of scientists and managers. As a result, it is 
very difficult for local knowledge to be incorporated into WRM in particular and NRM in general. We 
argue that the disconnect between local people and scientists in terms of their beliefs about water, 
where it comes from and how it should be managed, causes an indirect barrier to the engagement of IK 
and local people in WRM in the basin. 
The lack of communication and knowledge-sharing between local water users and government 
regulators has resulted in a number of specific challenges for local people’s involvement in WRM in the 
GRB. Local people recognise that they need to expand their knowledge base to include science, which 
will allow them to contribute to management. But they also want to see two-way knowledge-sharing, 
as advocated by Stevenson (2006), where scientists also learn about local traditions. However, 
scientists only see knowledge-sharing as one-way; with local people needing to gain scientific 
knowledge. There is little basis for genuine two-way communication and knowledge-sharing when 
there is such a vast chasm between indigenous/local ways of knowing and scientific ways of knowing. 
Institutional barriers 
In Vietnam, the State is at the centre of land and water resources management. Therefore, the State 
has the power to deny or restrict the involvement of IK and local people in management (Briggs, 2005; 
cf. Ross et al., 2011). In the GRB, government officials believe that local people do not have the capacity 
to be involved in water management and planning. In interviews reported here, government managers 
pointed out that local people could be engaged in water use, exploitation and protection or in projects 
listed by the government, but always under the direction of government agents. 
Another obstacle to the involvement of IK in WRM is the lack of a clear mechanism to encourage and 
involve local people in water management. Although Vietnamese laws and regulations require the 
involvement of local people in a range of development projects, there are no guidelines on how to 
achieve such community involvement. 
Another barrier is that of scale. Local people privilege local development that has local applications; 
yet they do recognise the importance of their river to the nation as a whole. The government’s priority 
is development at regional and national scales. Although the government sees the importance of the 
river to local people, in our interviews they omitted to acknowledge any opportunities for local people 
to have an active role in decision-making at the regional or national scales. 
In summary, the barriers to the incorporation of IK and local people in water management in the 
GRB can be divided into two categories: local management knowledge frameworks and government 
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management frameworks. There are epistemological and institutional barriers in each category (Table 
3). 
Table 3. Barriers to the involvement of local people in water resources management. 
Barriers Local people Government 
Epistemological  Hindered by beliefs and religious 
systems 
Lack of recognition of IK that is 
constructed as spiritual; 
Failure to recognise knowledge that is not 
translated into science paradigms 
Erosion of IK due to external 
influences 
Disconnect between local people and 
scientists 
 Lack of communication and knowledge-
sharing 
Institutional  Lack of financial and human resources 
to build local capacity 
The overarching power of the State 
Water has local values that are 
difficult to quantify 
Lack of a clear mechanism to encourage 
and involve local people in WRM 
Different interests and goals of water 
use and management from those of 
government 
Different interests and goals of water use 
and management from those of local 
people 
Nevertheless, besides the barriers outlined above, we would argue that there are indeed some 
opportunities for the involvement of IK and local people in WRM in the GRB. The opportunities come 
from three different stakeholders: government and its officials; local people; and from CSOs. 
Opportunities from the government 
As mentioned earlier, water-related legislation has recently been made stronger and more effective. 
There is now a legal requirement for the participation of local communities in NRM in general and WRM 
in particular. Moreover, government agencies have been organising communication projects to 
enhance knowledge-sharing, and to develop an understanding amongst local people, of government 
water resources management and protection strategies. Government officials are now more open and 
willing to work with local people in the field of NRM. The success and effectiveness of many of the 
projects conducted by CSOs across the country, and especially in the GRB, have provided evidence for 
the importance of the involvement of IK and local people in NRM. 
Opportunities from local people themselves 
Together with the improvement in their living conditions – and enhanced access to information 
technology – people in the GRB today have more chance to access information and augment knowledge 
of their rights and responsibilities than in the past. There are now more communication and community 
development projects that aim to raise awareness and build knowledge and management capacity for 
communities in the GRB. Local people are more aware of the impacts of water-related projects and 
management decisions on their lives and livelihoods. In addition, better transportation and 
communication technologies – such as telephones and the Internet – may create chances for people to 
deliver their ideas and comments to developers and decision-makers. Furthermore, local people’s 
depth of understanding about local natural resources in general and local water resources in particular 
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may be an advantage when it comes to their involvement in development projects as well as decision-
making processes of WRM in the basin. 
Opportunities from civil society organisations 
As outlined above, there are a range of CSOs and international organisations working in the field of 
NRM and WRM in the basin. The increasing attention of these organisations on community-based WRM 
and capacity building for local people may facilitate the involvement of local people in managing water 
resources. These organisations not only raise their voices in advocacy for local people, but also create 
platforms from which local people can participate, together with other stakeholders, in the 
management of local resources. Participatory and community-based models of NRM may be evidence 
for the advantages of advocacy activities in relation to the clear definition of local community 
obligations, ownership and rights regarding water resources. 
CONCLUSION AND RECOMMENDATIONS 
In the introduction to this paper we asked: how have the different water use knowledge frameworks of 
local people and government agents affected aspirations for long-term water use in the GRB? How can 
these differences be resolved in practice? What is the role for indigenous knowledge in water resources 
management in Vietnam? We have demonstrated that local people’s lives and livelihoods in the basin 
directly depend on the river and its resources. Local people are, therefore, keen to participate in 
relevant decision-making processes as well as in management activities. However, several barriers 
involved in government management frameworks (such as lack of recognition of IK; failure to see so-
called 'ancient' traditions as having relevance in the modern world; and different scales of management 
considerations) and some barriers related to local people themselves (such as lack of education and 
poor levels of communication at government levels) restrict their involvement. We recommend that 
priority be given to overcoming these barriers and enhancing the opportunities that currently exist, 
including those recognised in government legislation, to permit IK to be considered in water resources 
management schemes in the GRB. Legal regulations in Vietnam do stipulate that local projects must 
have participation of local communities, but such regulations lack guidelines for how to involve the 
community. While government strategies relating to natural resources management continue to 
privilege development outcomes over local requirements, barriers to the incorporation of local 
knowledge into management and decision-making will continue. 
Our major recommendation is that government officials be made aware of the importance of local 
knowledge to local people when it comes to resources management. Such knowledge should not be 
denigrated as 'inferior' to science, but must be recognised as integral to the development of policy 
solutions relating to natural resources management generally, and to water management in the GRB in 
particular. We argue that genuine, two-way knowledge-sharing, and power-sharing, from scientists to 
local peoples, and from local peoples to scientists, would lead to better communication between 
stakeholders than what occurs at present, and better management outcomes as a consequence. Formal 
mechanisms to achieve such knowledge-sharing need to be developed. 
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